Background. Arthrocentesis is a very gentle method for lavage of the joint space. The principle consists in the introduction of a pair of needles into the upper joint space and subsequent lavage using physiological saline or Ringer's solution. Arthrocentesis of the temporomandibular joint is used in both cases of acute closed lock and treatment of various temporomandibular disorders. Methods. A literature search in Pubmed database, using key words: Temporomandibular joint (TMJ), Arthrocentesis, indications, technique, results. Conclusion. Arthrocentesis of the temporomandibular joint is a minimally invasive treatment method at the boundary between conservative and surgical therapy. It is usually performed on an out-patient basis under local anaesthesia. It is used both in cases of acute block caused by displacement of the articular disc and also to treat degenerative inflammatory diseases of the joints. The main objective of arthrocentesis is to wash out inflammatory mediators, release the disc, break adhesions, eliminate pain and improve joint mobility. It is a method with a minimum number of complications, it is simple and not demanding in terms of instruments, and it can be performed repeatedly. For this reason, it has become widespread and very popular in the treatment of internal disorders of the temporomandibular joint.
INTRODUCTION
Temporomandibular disorders (TMD) represent a wide range of functional changes and pathological conditions affecting both the jaw joint itself and the chewing muscles and, ultimately, all the other components of the oromaxillofacial system. In recent years, TMD have become an increasingly frequent cause of seeking medical assistance. The number of patients is growing, probably due to the psychological tension in our society today. Temporomandibular disorders have a multifactorial pathogenetic background and a highly varied clinical picture. According to earlier accepted psychophysiological concepts, occlusal problems and emotional stress were considered to be the most serious aetiological factors. However, the causes of the development of TMD are likely to be far more complex. Based on a comprehensive understanding of the issue, it is, today, somewhat of a mistake to focus solely on the jaw joint. Instead, it is necessary to consider the entire chewing apparatus. Initial indistinct problems lead to the fact that patients do not present themselves until the symptoms have evolved and, in many cases, only in the period of irreversible morphological and functional changes. Therefore, greater attention should be paid to these disorders, their prevention, earlier detection, and timely treatment.
Characteristic symptoms of temporomandibular joint disorders are pain, changes in the mobility of the lower jaw (in the sense of restricted opening of the mouthhypomobility, or, by contrast, hypermobility), and sound phenomena (clicking, grinding). There are essentially two types of therapy for temporomandibular joint (TMJ) disorders -conservative (non-invasive) and surgical (invasive), during which the joint structures themselves are entered. Conservative treatment includes bite splints, rehabilitation exercises, isometric exercises, massage of the chewing muscles, analgesic treatment, thermotherapy or laser therapy. Surgical treatment can be divided into invasive (open) and minimally invasive (which includes arthrocentesis and arthroscopy) (ref. 1 ).
HISTORICAL
The first detailed description of the indications, technique and therapeutic benefit of arthrocentesis dates back to 1592, when Fray Augustin Farfan described, in the second edition of his work Tractado breve de medicina in Mexico, a knee arthrocentesis. However, the first mention can be found in Libellus de medicinalibus Indorum herbis, known as the Codexus Badianus, dated 1552, which was a translation of an Aztec manual of herbal medicine for the Spanish king Charles V (ref. 2 ). Arthrocentesis of the temporomandibular joint was first described by D. W. Nitzan in 1991 as the simplest form of surgical therapy with the aim of washing out inflammatory mediators, releasing the articular disc, and disrupting adhesions between the surface of the disc and the joint fossa by hydraulic pressure of the lavage solution 3 .
DESCRIPTION OF THE PROCEDURE
The principle consists in the introduction of a pair of needles into the upper joint space and subsequent lavage using a solution of physiological saline or Ringer's solution. One needle is used to introduce the solution into the joint, and the other one is used to drain the liquid. The upper joint space is best accessible through a skin puncture, which is located about 10 mm ventrally from the tragus, on an imaginary line connecting the tragus and the outer corner of the eye (the Holmlund line). This location corresponds to the maximum concavity of the glenoid fossa 4 . While the patient's mouth is open, the needle is inserted up, towards the front, and inwards, to a depth of about 2 cm after the tip of the needle has come into contact with the posterior wall of the articular eminence. After the first needle with a syringe containing 2 mL of physiological saline or Ringer's solution is inserted, the application is performed using gentle pressure. If approximately the same amount of fluid is subsequently aspirated back, it shows that the needle location in the upper joint space is correct. During the application, movement of the chin portion of the lower jaw in a contralateral direction can sometimes be noted. The second needle is inserted 10 mm anterior to the first one, 2 mm under the line connecting the tragus and the outer corner of the eye 4 . The procedure is usually performed under local anaesthesia using auriculotemporal nerve block; however, there are 5 studies in which patients underwent arthrocentesis under general anaesthesia. At the same time, it was not specified whether this was the physician's decision or the patient's wish 5 . After the introduction of both needles, a syringe with the mentioned solution is attached to the first one, and lavage of the joint space is performed. At the same time, the second needle acts as an outflow portal and allows drainage of the joint lavage material 6 . The volume of the lavage fluid mentioned in various published studies ranges between 50 and 500 mL. The fibrous tissue of the articular disc has a better tolerance for Ringer's solution than for an isotonic saline solution 6, 7 . The amount of solution is important as well. In his study, Zardeneta recommends 100 mL of Ringer's solution, which is sufficient to eliminate specific proteins and proteases 8 . In contrast, Kaneyama recommends 300-400 mL, during which interleukin 6, bradykinin and other proteins are washed out 9 . As access to the anterior recess of the upper joint space is not needed as much as during arthroscopic visualization, the second needle can be introduced parallel, approximately 2-3 mm anterior to the first one. This method is technically less challenging and more comfortable for both the patient and the physician. Both needles are introduced into the wider part of the joint space; therefore, frequently, the lavage is more successful 10 . Another option is to use a single-needle technique, which consists of introducing only one injection needle into the upper joint space. Compared with the traditional two-needle approach, this method has certain advantages. The procedure is shorter and gentler and it has fewer potential complications. There is no risk of damage to the facial nerve branches, which are located at the site of introduction of the second needle. The single-needle method allows for fluid injection into the joint space at a certain pressure, which achieves an enlargement of the joint space and severance of any adhesions inside the joint. The needle is introduced while the mouth is open. Next, the patient is asked to close his or her mouth. This way, the fluid is drained from the joint space through the same needle. The procedure is repeated at least ten times, and the total amount of fluid is 50 mLl (ref.
11
). Adhesions occurring inside the temporomandibular joint explain the phenomenon of adherence of the disc to the fossa or eminence. Their lysis leads, in most cases, to improved mouth opening. Therefore, the single-needle method is indicated in cases of joints with significant hypomobility and adhesions or in cases of joints with advanced degenerative changes that could greatly complicate the introduction of the second needle 12 . Today, arthrocentesis of the temporomandibular joint is used not only in cases of acute closed lock but also in the treatment of various temporomandibular disorders. Thus, the most frequent indication is an acute anterior displacement of the articular disc without reduction or hypomobility of the joint with occurrences of disc adhesions (a stuck disc). It is possible to select arthrocentesis as a palliative procedure for patients with an acute episode of degenerative or rheumatoid arthritis and also for patients with a painful displacement of the disc with reduction, which rarely responds to conservative treatment. Treatment success is prominent in cases of acute patients or patients with a history of short-term problems 13, 14 . All studies that examine outcomes of arthrocentesis in the treatment of internal temporomandibular joint disorders contain a significant limitation -small sample size, the influence of concomitant use of anti-inflammatory drugs and analgesics and also the inability to generalize the results to a male population because a significant majority of patients with temporomandibular dysfunction are women 10 . It is becoming evident that arthrocentesis with lavage of the joint space is a very good treatment method for inflammatory and degenerative diseases of the temporomandibular joint. The question is whether the results would be better if accessory intra-articular application of corticosteroids or hyaluronic acid were used. An application of the mentioned substances, which remain active in the joint space, is possible towards the end of arthrocentesis especially for degenerative disabilities in cases employing the single-needle technique. In a randomized blind study of 72 patients, Manfredini and Rancitelli failed to demonstrate any statistically significant difference between the group that underwent only arthrocentesis and lavage of the joint space and the group that received, at the end of the arthrocentesis, corticosteroids or hyaluronic acid 15 . Lavage of the upper joint gap helps to reduce pain by removing inflammatory mediators from the joint. These are the different types of inflammatory and antiinflammatory cytokines, the balance of which affects the development of degenerative and inflammatory changes.
Inflammatory cytokines include interleukin-1, interleukin-6, interleukin-8 and TNF-alfa while anti-inflammatory cytokines include interleukin-4, tissue inhibitors of metalloproteinases TIMP-1, TIMP-2 and tumour growth factor TGF-beta 16 . In patients with an internal disease, high levels of IL-6 in the synovial fluid of the temporomandibular joint are associated with extensive acute synovitis. In the course of the inflammation, monocytes and macrophages quickly release IL-1 as well as IL-6. Fibroblasts and chondrocytes also have this ability but at the same time, through the action of IL-6, they release TIMP as well. Further, IL-6 was detected in synovial cells and mononuclear cells infiltrating the edge of the blood vessels. These cells produce IL-6 in both synovial tissue and synovial fluid 17 . Usually, a comparison is done of the levels of individual cytokines before and after minimally invasive therapy of internal disorders of the temporomandibular joint and osteoarthritis. Most of the literary sources mention comparative studies that evaluate arthrocentesis outcomes. In this case, the level of cytokines is assessed after 7 to 14 days, and in the case of pharmacological treatment of osteoarthritis, the concentration of cytokines is determined after 14 days and after 14 weeks. The results are shown as a percentage, or in picograms per millilitre (pg/ mL) (ref. 18 ). Most authors have present statistically significant differences in concentration of the monitored cytokines before and after arthrocentesis, in the sense that their levels were lowered. Arthrocentesis is considered to be successful if there is a decrease of the levels of IL-6, IL-8, IL-11 and TNF-alfa, which, however, are still detectable 19 . The success rate of arthrocentesis mentioned in the literature ranges between 70-90% (ref. 20, 21 ). However, the question is whether mere arthrocentesis and lavage of the joint space can assist to reposition a displaced disc to its normal position. Literary sources have mentioned cases of disc reposition; however, the success rate depends on the duration of the displacement. The retrodiscal tissue becomes less elastic and more fibrous over time; therefore, it is more difficult to shift the articular disc. In many cases, arthrocentesis is not sufficient, and it is necessary to select a combined approach using mandibular manipulation, occlusal splints and rehabilitation. Nonetheless, full disc reposition is not necessary to restore good function of the joint and to alleviate the pain of patients with a closed lock 22, 23 . Arthrocentesis is also associated with some complications, the severity of which depends on the anatomy of the joint, its relation to the surrounding structures, and also the method used to introduce the needles. The frequency of these complications mentioned in the literature ranges between 2 and 10%.
These complications include injury to the facial nerve, preauricular hematoma, injury to the superficial temporal artery, the development of arteriovenous fistula, bleeding into the joint, intracranial perforation, extradural hematoma, breakage of a part of the needle in the joint, unsuccessful introduction of the needle, leakage of the lavage fluid into the extra-articular space in the area, damage to the surface of joint, an allergic reaction to the anaesthetic or drugs that may be administered at the end of the arthrocentesis. In addition, an acute inflammation of the joint may occur, which may be accompanied by preauricular oedema, redness, pain, and restricted mouth opening. Moreover, otologic complications can be serious in connection with the close proximity of the temporomandibular joint, the middle ear, and the cartilaginous wall of the ear canal. This includes perforation of the external auditory canal, the occurrence of blood clots in the external auditory canal, tympanic membrane injuries, partial hearing loss, a feeling of a blocked ear and dizziness 6 . An increased risk of facial nerve damage exists when repeatedly attempting to introduce a needle into the joint space after an unsuccessful primary needle insertion. In such cases, the single-needle method appears to be very gentle, as mentioned above 24, 25 . The bone of the glenoid fossa is part of the base of the skull. Its thickness is in the range of 0.5 to 1.5 mm. During arthrocentesis or arthroscopy, the bone may be perforated, and subsequently, intracranial needle penetration may occur. The surgeon must be very careful during the needle introduction and must correct the pressure on the needle during its insertion. Extradural hematoma has been described by Caroll et al. 26 , and preauricular infectious oedema has been described by Nitzan 27 . Oedema caused by leakage of the lavage fluid (Ringer's solution) into the extra-articular soft tissues usually resolves within a day.
An inflammatory focus (abscess or cellulitis) at the site of the needle insertion during arthrocentesis is generally considered an absolute contraindication for this procedure. Bacteraemia, adjacent osteomyelitis, coagulopathy, and a malignant tumour are considered as relative contraindications. In a prospective study conducted by Thumboo and Duffy using a sample of 32 patients who were on the anticoagulant agent warfarin, no haemorrhagic complications post-arthrocentesis were noted 28 .
CONCLUSION
Arthrocentesis of the temporomandibular joint is a minimally invasive method of treatment located at the boundary between conservative and surgical therapy. It is usually performed on an out-patient basis under local anaesthesia. It is used for both acute block caused by displacement of the articular disc and treatment of degenerative inflammatory joint disease. The main objective of arthrocentesis is to wash out inflammatory mediators, release the disc, break adhesions, eliminate pain and improve joint mobility.
It is a method with a minimum number of complications, it is simple and not demanding in terms of instruments, and it can be performed repeatedly. Therefore, it has become widespread and very popular in the treatment of internal disorders of the temporomandibular joint.
